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Comité de Rédastion : MM, A, Danjon, Directeur de I'Obscrvatoire de Paris, D, Barbier, D, Chalonge,

A. Couder, P, Couderc, J. Delhaye, J.F, Denisse, J. Dufay, G. Fayet, C%:. Fehrenbach, W, Kour-
ganoft, P, Lacroute, A. Lallemiad J. Lévy, G. Meyer, P. Muller, E, Paloque, J. RSsch, E.
Schateman, P, Sémirot, N, Stoyko.

Sec:étaire de la Rfdaction : Mme R. Dubois. Astrcnome A 1’Observatoire de Paris.

Toutes les comrzunications relatives 3 la rédaction doivent 2tre adressées 3 M. le Directeur de
1'Observatoire dv Faris, 61, avenue de 1'Cbservatoire, Paris 14 .
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AVERTISSEMENT

Avec le Bulletin Aatronomique, que 1'on trouve dans toutes lzs grandes bibliothdques, 1'Ob-
servatoire de Paris dispose f'un incyen iargement répandu d'expression et de diftusion, du reste
ouvert A tous .8 auteurs sans distinction d'appartenance. Cette publication. dont ia création re-
monte A quatre-vingts ans, & subi au cours du temps diverses transformations ; c'est aujourd‘hui
un recueil de Mfmoires, c'est-2-uire d'ouvrages !2nsuement méditeés, rédigés sous une forme dé-
finitive, et que le Comité de Rédaction prend la responsabilité de goumettre aux lecteurs.

11 a paru opportun de coastituer paralldlement une seconde collection cb seraient insérés des
textes d'une autre nrture, tels que des projets d'observations, d'instruments ou niéme de théories,
sucr lesquels on désire comnaitre l'avis de spécialistes avant de leur domner leur plein dévelop-
pement, ou encore des résultats d'observations, avec, éventuellement les conclusions provisoires

de leur discassion.

Si ce titre n'avait déj2 beaucoup aservi, con aurait pu intituler cette nouvelle collection : Notes
préliminaires. Les Notes et Informations constitueront une série unique, inais sur chaque fasci-
cule figurera l'un dea trcis sous-titres suivanis : ASTROMETRIE, ASTROPHYSIQUE, DIVERS. ce
qui permettra aux lecceurs et aux bibliothécaires de subdiviser 13 collection s'ils le jugent bon.
Scus la rubrique DIVERS, paraltront notamment des rapports sur l'activité des divers services de
i'Observatoire de Paris.

Des dispositicns seront prises pour assurer la publication aussi rapide que possible des ma-
nuscrits qui parviendront 3 la Rdédaction. Les fascicules ne paraitront donc pas 3 date fixe, mais
au gré des circonstances. Las auteurs appartenant A des éablissements autres que 1'Observatoire
de Paris pourront scumettre au Comité de Rédaction les textes qulils désireraient voir insérer.

A. DANJON
Directeur de 1'Observatoire
de Parie
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RAPPORT PRELIMINAIRE SUR L'ETUDE DE L'EXPLOSION 1958
DE LA NOVA RECURRENTE RS OPHIUCHI

B.FOLKART, J.-C. PECKER, S.R. POTYASCH, ; ROUNTREE-LISH
{Service d'Astrophysique générale, Obcarvatoire de Meudon)

Le spectre de la ncva récurrente RS Ophiuchi a éi¢ observé aux obrervatoires des Mts. Wilson

and Palomar, sur un domaine spectral étedu {3800-8500 A) pendant 2 semaines, presque chsque
nuit, comme indiqué sur le tableau I. Unc étude préliminaire de ces spectres a é:é faite par
Wallerstein (1959) et les plagues nous ont ensuite 6été confiées par le Directeur des Observatoires
des Mts. Wilson and Palomar.

Notre projet comporte :
1/ I'éteblissement d'une liste des rales observées en fonction du terps;

2/ 1a mesurc des longueurs d'onde de ces rzies, A l'aide du spectre de comparaiscn de l'arc
au fer;

3/ I'étude détaillée, en fonction du temps, de raies sélectionnées. Les plaques ont été cali-
brées grice & des rpectres gradués obtenus A l'aide d'un diaphragme trfangulaire;

4/ 1a détermination d-:5 intensités relatives des raies (décrément de Balmer, pour les com-
posantes éiroites et larges; raies interdites ...). Cette mesure repose sur une calibreiion phcto-
métrique de 'ensernble du spectre grice 3 des mesures simuiltanées en 3 couleurs, efiectuées
par Connelley et Sandage, et aux mesures d'autres auteurs,

Nous avoas actuellement accompli, pour la plupart des ruies intenses, ies points 1 ex 2 de
ce programme. Les résultats son: rassemblés duns la tatle II. Les longueurs d'onde pour les
raies larges d'éinission indiquent les pics d'émission, mais aucune utilisation ne¢ doit en 8tre
faite, la seule grandeur précise devant venir ¢'une analyse dee profils. Il faut remarq er le dé-
doublement des rales fines d'absorption du calcium ilonisé : l'une des composantes est sans doute
interstellaire et l'autre cir umstellaire.

Nous avons l'intenticn de compléter les points 1 2t 2 par une recherche systématique de
toutes Jes rales fines grice i un examen détaillé des enregistrements comparés les uns svec les
autres (ces raies fines ne sont pas détectables par un simple tracé moyen au travers d'un enre-
gistrement isoléj. Le point 3 de notre programme est en cours de réalisation; le point 4 sers
examiné ensuite.

Dans notre interprétation ultérieure des résultats obtenus, aous avons l'intention de nous li-
miter 3 1'étude détuillée des couches extéricures, circumstellaires, de la nove. Dans ce but, nors
novr« proposons d'étudier spécialement :

a) les raies interdites de l'oxygene, de lazote¢, du néon;

b) les raies de I'hydrogéne;
c) les raies de Call et de Hel;
d) ies rafes interdites de Fell.
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PROGRESS REPORT ON THE STUDY OF THE 1958 OUTBURST
OF THE RECURRENT NOVA RS OPHIUCHI

B. FOLKART, J.-C. PECKER, S.R. POTTASCH, J. ROUNTREE -LESH

Y
On July 13, 1958, a new outburst of the recurrent nova RS Ophiuchi was discovered. This
was the third outburst known, the previous ones occurring in 1898 and 1933,

The spectrum of the nova was observed at the Mount Wilson and Palomar Observatories in
a wide spectral range, A= 3R00 to A = 8500, beginning on the same night and continuing on almos
each successive night thereafter for a period of two weeks(l), The decline of brightness of this
nova is very rapid, but it is likely that the first spectra wrre obtained very close to maximum
light, and probably not more than a day or two arter the cutburst began. During the perfod dis-
cusseu here the decrease in brightness was about 3 magnitudes.

An initial discussion of the wavelengthe and possible origin of the sharp lines observed in
these spectra was made by Wallerstein (1959). The plates have since been gencrousiy loaned to
us by the Director of the Mt. Wilson and Palomar Observatories for further study. The plates
under study ars listed in Table I, which givee the date and time they were taken, the wavelength
region covered and the spectral dispersicn. The plater were all taken with a grating spectrograph
go that the dispersion is constant along the length of the plate.

The spectrum is cifferent from other novae in that it shows, along with the broad absorption
and emission features, many nirrow lines seen in both adbsorption and emission. These lines pro-
bably originate in an extended shell 0x- cloud of material which surrounds the nova, as evidenced
by the fact that eventually these sharp lines disappear (traces of these lines are still seen 3 weeks
after the outburst was first noted). Thus the determination of the properties of this extended cloud
(especially its mass and chemical composition) are an added interest in the interpretation of these
spectra. A -

Our plan in reducing these spectra is to proceed in the following manner :

1/~compile a list oi Unes sbserved as a function of time in the spectrum;

2/~determine accurately the wavelengths of the lines, with the aid of the comparison spectrum.

3/ determine accurately the profiles of selected liner as a function of time, this being done
with the aid of calibration plates which were taken for each plate on the same or similar emulsion
and given the same developing;

4/ determine accurately the relative intensities of the lines, in particular the Baimer decre-
ment for both the sharp and the broad components and the relative intensities of the forbidden
lines. Thirs will be accomplished with the aid of the 3 color photoelectric photometry done by
Connelley ard Sandage (1953), the 2 color photoelectric and photographic photometry done by Abramdi
and Cester (1960) and the determination of the relative continuum intersities by Bloch and Dufay
{unpublished).

To date we heve accomplished the first iwo of these points for all of the major lines. The
results are shown in Table II. The wavelengths for the brcad emission lines have no airect ap-
plication, indicating only the peak intensity wavelength, and will assume more use when the pro-
fiiec of the lincs are discussed. Notice that there are two sharp Call H and K absorption lines

...............

{1) S‘multancously at the same obsi>vatory photoclectric magnitudes and colors {U, B, V system) wete determin-
ed (Connelliey and Swndage, 1958).
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3 closely spaced. It would seem at present thut one | an {nterstellar line and the other originates /
in the cloud surrounding the star. This is deduced s mply from the velocity measurements, one

3 Shaving a counterpart of the same velocity in the H and forbidden lines while the other velocity is

= reproduced only by the Nal lines. Tnis can be confirmed by the relative change of the equivalent

width of these two lines with time, which will be done.

We intend to complete point one by searching the tracings for all faint lines which might
escape detection on a single tracing but will show up on a comparison of spectra taken nn succes-
sive days.

Work on point three has proceeded to the extent that tracings have been tzken and reduced
of the intensity curve of each calibration plate at 100 A intervals or each plate. The profiles of
the lines will soon be determined.

Work on point four will begin upon the conclusion of the preceeding point.

After the conclusion of the observatio.al part of the study we will begin on the interpretation.
In the first phase of this work we will limit ourselves entirely to the determinatiol: of the sti.=-
ture of the material surrounding the nova, i.e. the outer layers of the nova, We will attempt 0
= determine, as a function of time and space, the electron density and temperature, and the r~ia-
tive abundance of elements. To do this we will consider in turn :

0

KT

a) the forbidden lines of oxygen, nitrogen, and neon, which we aave observed. The
theory for the formation of these lines .s well known (Aller, 1955), but the geometrical interpre-
tation may be difficult;

b) the hydrogen lines. If the lines originate from an optically thin laycr their interpre-
tation will be relativeiy simple. The first step thus will be to determine for which nes and at
3 what period of Jdevelopment of the nova this will be true. It is suspected that this will prove only
= tc be true for the higher Balmer lines and then only at the last period observed.

iy

LLP: o G a S HE SR P ot ML) DAL ALY ot S il P ARt 8 bkl B bt

3 During the last five years methods have been developed to some extent for treating the op-
tically thick cas, in specifying in a realistic manner the source function. These methods must be
perfected and applied to this particular case. We also have particular interest ir discussing theo-
retically the Balmer decrement in the opticaily thick case.

¢} the Call lines and the Hel lines. This case is similar to hyarogen in that ..ethods
are being developed for a realistic treatment of the transfer problem. We will furthc~ ccnsider
these methods in appiiration to our observations;

d) the forbidden lines of Fe*. This is a problem which has not yet been attacked theo-
retically, but has appiication to mary atmospheres (planetary and diffuse nebulae, stars with extend-
ed atmospheres).

St 108 s

A,

NN,

Auha'

e w11 R

The problem is to determine collision cross-sections and Einstein A values for one or se-
verzl simple systems consisting of 4 levels. It is felt that our knowleige of the Fet atom is suf-
ficient at present to make such a theoretical study productive.

Further theoretical work cealing with the cause of the outburst will not be pianned before
our determination of the structure has advanced much further. 3

This study is supported by the U.S. Office of Naval Research under the contract NH 046-777,
N'00601-60,

BIBLIOGRAPHY

Lo
N -
iR M kel

ABRAMI, A., and CESTER, 3. - 1960 - Mem. Soc. Ast. Italiana, 3C, 183,
ALLER, L. - 1955 - Gaseous Nebulae (Chapman and Hall, Lordon).
CONNELLEY, M., and SANDAGE, A. - 19858 - P.A.S.P., 70, 600,
WALLERS1.IN, G, - 1859 - P.A.S.P., 71,

i A SRR et e S i




T

L aMURATI it

S 3= MR e

By

TR

iy
Y

(a4 oh w id
3 b

At ki R L i

m

it

.

vt

e boad
Dbt

A e

s

Eaadiie

LR {1 Gt 1 AN T VTRV S RICH T

Iy

CARE

Sz g S Lt Guindieyralats i el oy et e A o e e ey brin Moyl - -
TABLE !
PLATES OF NOVA RS OPHIUCHI 1958
Pacific
Length .
siandard Wavelength Mt. wilson Cali-
Date time e Ofsure rang? plste no, Dispersion bration
{rom noon xpo
1958 minutes
July 13 16 : 56 3 3800-5000 xf 3730 40 A/mm no
13 11 : 34 3 3800-5000 xd 3731 14 yes
13 12 : 19 30 3800-5000 xd 3732 14 "
13 13 : 16 72 5200-6700 3733 11 "
H 14 : 22 43 3800-5000 3734 14 "
14 8:15 30 5200-6700 3735 11 "
14 9 : 00 60 3800-5000 3736 14 "
14 10 : 13 58 €400-8900 xe 3737 22 "
14 11 : 30 63 £800-5000 3738 14 "
15 8 : 00 31 5200-6700 xt 3740 11 "
15 9 : 02 61 3700-5000 3741 14 "
15 10 : 16 63 6490-8900 3742 22 .
15 11 : 29 6 37005000 3743 14 nv
16 8 : 02 10 5200-6700 3745 11 yes
16 8 : 36 50 5200-6700 3746 11 "
16 10 : 28 148 3700-5000 3747 14 "
16 12 : 57 120 6400-8900 3748 22 4
19 3 :54 120 3700-5000 3749 14 "
19 11 : 30 122 5290-5700 3750 11 "
19 12 : 52 30 5200-6700 3751 11 "
19 18 :1 8 5200-6720 3752 11 "
20 7 : 46 10 5200-€706 3754 11 no
20 9 : 30 140 3700 -5100 3755 14 yes
2¢ 12 : 39 156 5206-6700 375¢ 1n "
21 8 : 14 5 4800-5700 "
21 8 : 49 30 4800-6700 {passss I @
21 9:26 30 37¢0-50Q0 ( q "
21} 10 : 00 5 3700-5000 {pd 39ss  {f
22) s : 48 5 3700-5000 . v e "
22} 9:12 39 3700-5000 IS I
22 9 : 56 5 4800-6720 "
22 i0 : 13 30 4s00-375¢ fpasszr {8
23 5 4300-6700 ! . .
7.3‘ 3c 4800-6700 fpd 038 ff 8
23 5 3700-5100 R "
232 30 3700-5100 fpasosa R 8
24 5 4800-6700 "
zai 30 4300-6700 {pa 3942 |{ @
24 5 3700-%100 "
24% 30 3700-5100 {pa 3043 |} 8
27 3706-5000 Pc 3955 4.1 "
29 3700-5000 Pc 3965 4.7 "
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EXPLANATION OF SYMBOLS IN TABLE I

broad emission

]
’

eb
mber in parentheses at the head of the column

emission ;

.
i L3

absorption
Entries In parentheses refer to the plate nu
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